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ABSTRACT 



The first full year of operation following the commissioning year of the Sloan Dig- 
ital Sky Survey has revealed a wide variety of newly discovered cataclysmic variables. 
We show the SDSS spectra of forty- two cataclysmic variables observed in 2002, of 
which thirty-five are new classifications, four are known dwarf novae (CT Hya, RZ 
Leo, T Leo and BZ UMa), one is a known CV identified from a previous quasar sur- 
vey (Aqrl) and two are known ROSAT or FIRST discovered CVs (RX J09445+0357, 
FIRST J102347.6+003841). The SDSS positions, colors and spectra of all forty-two 
systems are presented. In addition, the results of follow-up studies of several of these 
objects identify the orbital periods, velocity curves and polarization that provide the 
system geometry and accretion properties. While most of the SDSS discovered systems 
are faint (> 18th mag) with low accretion rates (as implied from their spectral charac- 
teristics), there are also a few bright objects which may have escaped previous surveys 
due to changes in the mass transfer rate. 

Subject headings: cataclysmic variables — photometry:stars — spectroscopy:stars 
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1. Introduction 

The commissioning year of the Sloan Digital Sky Survey (SDSS; York et al. 2000), which was 
released as the Early Data Release (EDR; Stoughton et al. 2002), showed the potential for scientific 
discoveries across a variety of disciplines. For the field of cataclysmic variables (CVs), SDSS is able 
to find many new CVs, especially those with faint magnitudes that were missed in previous surveys 
with brighter limits (Szkody et al. 2002; Paper I). This provides a more accurate picture of the true 
population of CVs, without the bias of a sample based on high accretion luminosity, and enables the 
study of the systems which have evolved to the shortest orbital periods and thereby have the lowest 
mass transfer rates (Howell, Rappaport & Politano 1997). The SDSS photometry provides accurate 
magnitudes, colors and positions, and the spectroscopy usually allows unambiguous identification 
from the strong hydrogen Balmer and helium emission lines that are the typical signatures of mass 
transfer in a close binary. Paper I reported 19 new discoveries from the spectra obtained through 
December 31, 2000, including high inclination systems, novalikes and those suspected of harboring 
magnetic white dwarfs (see Warner 1995 for a complete description of all types of CVs). This 
paper provides information on an additional 42 CVs found from SDSS spectra obtained through 
2001 December 31. Of these 42, seven are previously known CVs from prior X-ray, optical, and 
radio surveys, 3 were previously known objects but not classified as CVs, and 32 are new discoveries. 
Followup observations on a number of these systems include photometric light curves, time-resolved 
spectroscopy and polarimetry. The resulting analysis allows us to provide a determination of the 
orbital period, inclination, and magnetic field for several of the CVs. 

2. Observations and Reductions 

The SDSS imaging and spectroscopic instrumentation and reductions are explained in detail 
in Paper I and in the papers by Fukugita et al. (1996), Gunn et al. (1998), Lupton, Gunn, & 
Szalay (1999), Hogg et al. (2001), Lupton et al. (2001), Smith et al. (2002) and Pier et al. 
(2003). As a brief summary, SDSS photometry in 5 filters (u, g,r,i, z) is used to select objects by 
color for later spectroscopy in the range of 3900-6200A (blue beam) and 5800-9200A (red beam) 
at a resolving power of ~1800. The spectra are wavelength and flux-calibrated and corrected for 
absorption bands, then classified as stars, galaxies and quasars. The resulting spectra can then be 
searched by category, redshift or spectral characteristics. 

As explained in Paper I, the selection criteria by color (u — g < 0.45, g — r < 0.7, r — i > 0.30 
and i — z > 0.4) for the CV category primarily provide spectra of WD+M binaries, some of which 
are low mass transfer CVs where the underlying stars dominate the light. In addition, the color 
selection for quasars and very blue objects provide spectra of the blue CVs that are disk or white 
dwarf dominated. A manual search of all the spectra for emission line objects at zero redshift 
resulted in the identification of the 42 CVs listed in Table 1. This list includes the objects that will 
be in Data Release 1 (DR1) as well as several others that were found on additional plates taken 
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in 2001. The magnitudes and colors are from the psf photometry and have not been corrected for 
reddening. Figure 1 shows the locations of the 42 CVs in SDSS color-color plots along with the 
stellar locus. 

During 2001, we also conducted follow-up observations to refine the nature of the CVs that 
were being discovered. Photometry was accomplished using the University of Washington 0.76m 
telescope at Manastash Ridge Observatory (MRO), using a 1024x1024 CCD and a Harris V filter 
and also with the U.S. Naval Observatory Flagstaff Station (NOFS) lm R/C telescope, using a 
2048x2048 SITe/Tektronix CCD. The magnitudes were measured using the IRAF 11 task qphot 
and a light curve was constructed from differential magnitudes with respect to comparison stars 
on each frame. In order to obtain the highest time resolution with the NOFS, no filter was used. 
The NOFS CCD has a wide-band response that falls between Johnson V and Cousins R, but is 
somewhat closer to a V response. From separate nights of calibrated all-sky photometry using 
Landolt standards, the Johnson B and V magnitudes of the comparison stars were calibrated and 
used to place the photometry of the SDSS sources onto the Johnson V magnitude system. 

Time-resolved spectroscopy was done at the 3.5m telescope at Apache Point Observatory 
(APO) with the Double Imaging Spectrograph in high resolution mode (resolution about 3A) and 
a 1.5 arcsec slit. Blue and red spectra were obtained on all nights except for 2002 May 9, when 
only the red spectrograph was available. The reductions were identical to those of Paper I and 
details are provided in that reference. For the objects with sufficient time coverage to determine 
a radial velocity curve, velocities were measured with either the "e" or "k" routines in the IRAF 
splot package (for simple or narrow line structure) or with the double-Gaussian method (Shafter 
1983). Sinusoidal fits to these velocities were then used to determine 7 (systemic velocity), K 
(semi-amplitude), P (orbital period) and </>o (phase of crossing from red to blue). 

Additionally, the spectropolarimeter SPOL was used on the 2.2m telescope at Steward Obser- 
vatory (SO) to measure the circular polarization of a few sources to determine if they were magnetic 
CVs. The dates and type of followup observations are summarized in Table 2. 

3. Results 

For convenience, throughout the rest of this paper, we will abbreviate the names to SDSShhmm 
(except for the 2 sources which have identical first 4 coordinates of 1258 so we add the degrees of 
declination to the name to differentiate the two). The coordinates are accurate enough to identify 
the objects easily on the Digitized Sky Survey. The few objects that have close companions on the 
sky are identified as notes to the Table. The last column of Table 1 gives a brief comment on any 
notable properties of the system. 



11 IRAF (Image Reduction and Analysis Facility) is distributed by the National Optical Astronomy Observatories, 
which are operated by AURA, Inc., under cooperative agreement with the National Science Foundation. 
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Figure 2 shows the SDSS spectra for all systems. Table 3 lists the equivalent widths and fluxes 
of the prominent hydrogen Balmer and helium lines, as well as the plate and fiber number of each 
spectrum. The large strength of He II in some systems allows an automatic separation into those 
with possible magnetic white dwarfs (see section 3.4). Followup observations were targeted first for 
those systems with prominent He II or with prominent central absorption lines that would signify 
an eclipsing system. The results for those systems with sufficient data to accomplish a detailed 
classification are presented below. 

3.1. Previously Known Systems 

Spectra of the dwarf novae CT Hya (SDSS0851), RZ Leo (SDSS1137), T Leo (SDSS1138) and 
BZ UMa (SDSS0853), which are all catalogued in the Downes et al. (2001) catalog (D01), were 
obtained as a result of the color selection algorithms. The spectra of CT Hya, T Leo and BZ UMa 
show the typical characteristics of quiescent dwarf novae that are dominated by their accretion 
disks (i.e. prominent Balmer and He I emission lines and Ca emission in the near IR). RZ Leo, 
on the other hand, shows strongly doubled lines and broad absorption surrounding the emission 
lines, which indicates the white dwarf, rather than an accretion disk, is contributing much of the 
blue light. Mennickent & Tappert (2001; MT01) have recently identified a spectroscopic orbital 
period of 1.84 hrs and comment on the large V/R variations throughout the orbit. They measured 
the velocities using a single Gaussian fit to the entire line that resulted in a noisy radial velocity 
curve. As the lines are clearly not Gaussian (Figure 3), we attempted a better solution by using 
the double-Gaussian method on the line wings, using the MT01 period. With a Gaussian width of 
100 km s _1 and a separation of 2000 km s _1 , our solution results in a larger K amplitude (Table 
4) and a smoother radial velocity curve (Figure 4). 

SDSS 0944-' The ROSAT identified CV RXJ0944.5+0357 (Jiang et al. 2000; J00) which is 
SDSS0944 was also in the Sloan spectroscopic coverage. However, the SDSS spectrum (Figure 2) 
taken in 2001 December shows that the flux at 5500A is 2.5 times lower (one magnitude) than in the 
J00 observations (1999 January). This is consistent with the magnitude differences in the two data 
sets (J00 give a B magnitude of 16.1 whereas the SDSS photometry is 17.0 in g). The lower flux 
results in changes in the line emission and the domination of the secondary over the accretion disk 
in the red (see section 3.5). Since both the Hamburg survey and the USNO-A2.0 magnitudes are 
consistent with the brighter fluxes, while the SDSS and APO spectra are consistent with the fainter 
magnitudes, this system either has large variations of mass transfer on long timescales or a large 
orbital flux variation. The followup APO time-resolved spectra over 2.3 hrs show a one magnitude 
change in the continuum over this interval (Figure 5), which argues for an orbital variation. The 
radial velocity curve curves of both H/3 and Ha (Figure 6, Table 4) indicate an orbital period near 
3.25 hrs, but a longer data set will be needed to pin this down precisely. It is unusual to have an 
object in the 3-4 hr period range that has a low enough M to show the underlying stars, as most 
systems in this period range are high mass transfer objects with prominent accretion disks (Warner 
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1995). In addition, the shape and phasing of the continuum light curve (Figure 5) is inconsistent 
with either an eclipse (which would have minimum light near phase 0) or a hot spot coming into 
view (which would have maximum light near phase 0.8). Clearly, further data on this system are 
needed. 

SDSS1023: The recently identified FIRST source J102347.6+003841 (Bond et al. 2002) is 
also among the SDSS spectra of 2001 (SDSS1023). Since only magnetic CVs have shown radio 
emission, this is an excellent candidate for a Polar (a spin-orbit synchronized AM Her system with 
magnetic field over 10 MG) or an Intermediate Polar (IP) system with a field near 1 MG and a 
spin period for the white dwarf much less than the orbital period. Our 10 APO spectra obtained 
over 1.7 hrs show the double-peaked profile mentioned by Bond and a changing intensity of He II. 
The velocity curve (Figure 7 and Table 4) indicates the orbital period is about 3 hrs, and the high 
semi-amplitude for H/3 is typical of a Polar. While the period is consistent with either an IP or 
a Polar, the emission lines are more compatible with an IP interpretation, as they do not show 
the large equivalent widths nor the narrow components that are typically seen in Polars, especially 
the component from the irradiated secondary which usually is strongest near phase 0.5. Although 
Bond et al. (2002) could not identify the spin period of the white dwarf from their photometry, it 
could be shorter than their time resolution. Further spectroscopy throughout the entire orbit as 
well as spectropolarimetry should resolve the issue. 

SDSS2238: The source listed as Aqrl in D01 and labelled as a CV based on its identification 
from the Berg et al. (1992) quasar survey also was color-selected (SDSS2238). This object shows 
He II in both the SDSS and Berg et al. (1992) spectra and could be a magnetic CV candidate. 
APO spectra show an orbital period of 2.0 hr from the velocities (Figure 8 and Table 4) but the 
3.75 hrs of MRO photometry (Table 2) shows only random variability at the 0.2 mag level, with no 
large periodic variability as is typical for Polars. Polarimetry will be needed to check the magnetic 
nature. 

There are also 3 sources that appear in past surveys but which were not previously identified 
as CVs. 

SDSS0131: SDSS0131 was identified as a blue object (PHL3388, PB8928) in the survey of 
Berger &; Fringant (1984;BF84). Its SDSS spectrum shows strong emission lines surrounded by 
broad absorption so that it is likely a system with a low disk contribution (see section 3.5 below). 
The 2 hrs of followup spectra with APO indicate an orbital period of 1.6 hrs (Table 4; Figure 9), 
which is consistent with a low mass transfer rate. 

SDSS0802: The coordinates of SDSS0802 match those of KUV 07589+4019, which was identi- 
fied as an sdB star by Wegner & Boley (1993). However, the spectrum previously obtained lacked 
the S/N and resolution to detect the Balmer and Hel emission lines evident in the SDSS spectrum 
(Figure 2). Thus, this object is likely to be a low inclination, high mass transfer rate novalike 
system with a bright accretion disk. 

SDSS2258: SDSS2258 was also previously identified as a blue star (PB 7412) in the BF84 
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survey and then classified as an emission line object in the HK survey of Beers et al. (1996). Its 
coordinates are close (within an arcmin) to the X-ray source RX J225834. 4-094945, although this 
does not guarantee they are the same object. The SDSS spectrum shows a strong, narrow emission 
line source that is typical of a low inclination CV. 

3.2. High Inclination Systems 

The systems with high inclination usually show very prominent central absorption in the 
Balmer lines with increasing absorption up the Balmer series. The CVs in Figure 2 which show 
this effect are SDSS0407, SDSS0901, SDSS1137, SDSS1238, SDSS1250 and SDSS1327. Photometry 
of SDSS1137 (RZ Leo) by Howell & Szkody (1988) and MT01 has shown a large orbital modulation 
but no eclipses. Followup photometry on SDSS0407, SDSS0920 and SDSS1327 reveals eclipses in 
these 3 systems while time-resolved spectroscopy provides the radial velocities as well as the periods 
(Tables 2 and 4). The most extensive observations exist for SDSS1327 (which are described in a 
separate paper; Wolfe et al. 2003) and SDSS0407. 

SDSS0407: MRO photometry first revealed a deeply eclipsing (2 mag) system, but clouds 
prevented the acquisition of further data. NOFS observations later obtained 2 eclipses (Figure 
10) that revealed an orbital period of 3.96 hrs and a strong orbital hump modulation due to a 
prominent hot spot. APO spectra were obtained for 3.5 hrs, covering an eclipse. Figure 11 shows 
the typical double-peaked profile at phase 0.5, the strong blue peak during the hump phases and 
the remaining Balmer emission during the eclipse itself. Using the photometric eclipse period, the 
double-Gauusian fitting applied to the Balmer lines gave a good fit for H/3, but large errors for Ha. 
The resulting parameters from the sine fit to the velocities are given in Table 4 and the velocity 
curve for H/3 is shown in Figure 12. 

SDSS0920: NOFS photometry revealed eclipses for this system even though the lines do not 
show the usual deep doubling. Figure 13 shows the 2 mag deep eclipses recurring on an orbital 
period of 3.6 hrs. Unlike SDSS0407, there is no strong modulation hump from a hot spot. Since 
the APO spectra cover less than half an orbit, a reliable radial velocity solution could not be 
determined. 

SDSS1238: The double-Gaussian fitting to the complex line profiles of this source enabled a 
period determination of 1.27 hrs from both the Ha and H/3 lines (Figure 14). The very short period 
and the appearance of the spectra are very similar low mass transfer systems such as WZ Sge and 
RZ Leo. 

SDSS1250: The 2.3 hrs of APO time-resolved spectra indicate an orbital period near 5.6 hr 
but further data are needed to confirm this result. There was no noticeable eclipse within our 
spectral coverage, but the long (15 min) integration times and incomplete coverage of the orbit 
do not allow us to eliminate their existence. Photometry with better time resolution is needed to 
search for possible eclipses. 
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3.3. Dwarf Novae 

As mentioned in Paper I, there are 3 epochs of observation for all SDSS spectral sources to 
determine if there are large magnitude changes related to a dwarf nova outburst or to changes 
from low to high mass transfer states in novalikes. These include the SDSS photometric epoch, 
the SDSS spectral epoch and the Digitized Sky Survey (DSS) epoch. A dwarf nova outburst can 
be distinguished from the high state of a novalike by the spectral appearance, as a dwarf nova at 
outburst shows broad absorption lines (from the thick disk) , while a novalike at a high state usually 
shows an enhancement of all emission, especially the high excitation lines of He II (Warner 1995). 

SDSS0310: Of the objects in Table 1, we can identify SDSS0310 as a bona-fide dwarf nova, 
as the SDSS photometry and the APO followup spectra caught it at outburst (Figure 15), while 
the SDSS spectrum (Figure 2) was at quiescence. Photometry by A. Henden (private communica- 
tion) has determined a quiescent magnitude of V=20.7. Unfortunately, followup APO spectra at 
quiescence were too noisy to allow a good radial velocity solution and we could not obtain a good 
solution from the broad absorption lines at outburst either, so we have no estimate of the orbital 
period. 

Three additional systems (SDSS1146, SDSS1636 and SDSS2234) show typical spectra of dwarf 
novae, although photometry/spectroscopy during an outburst is needed to confirm the spacing and 
amplitude of outbursts. 

SDSS1146: The fit to the velocities derived from APO spectra (Table 4) reveal an orbital period 
near 1.6 hrs (Figure 16). The short orbital period and large H/3 equivalent width are indicative of 
a low mass transfer system (Patterson 1984). 

SDSS1636: The lack of any orbital variation during 4 hours of photometry on SDSS 1636 (Table 
2) indicates this is likely a low inclination system. Time-resolved spectra should be able to reveal 
the orbital period. 

SDSS2234: The APO spectra reveal an orbital period of 2.0 hrs (Table 4 and Figure 17) for 
this system, which places it right at the lower edge of the period gap. The strong blue continuum 
and emission lines are typical of accretion disk systems. 

Two other systems show evidence of low states (SDSS2050 was observed to be much fainter 
than its SDSS photometry during MRO observations in July 2002 and SDSS2101 is fainter on 
the DSS than during SDSS observations). The presence of low states together with strong He II 
emission makes both of these likely candidates for magnetic CVs (see next section). However, 
sufficient followup data are not yet available to confirm the nature of these sources. 
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3.4. Nova-likes with Strong He II 

The presence of strong He II emission lines often signifies a magnetic white dwarf, as they arise 
from the ionization of the accretion cohmm(s) by the EUV continuum of a radial accretion shock. 
If an object shows a large circular polarization and strong modulation of the lines and continuum at 
the orbital period, it can be be classified as a Polar. If it shows little or no polarization, generally 
single-peaked lines, and periodicity at plausible spin timescales of the white dwarf (minutes), it 
is considered an IP or SW Sex star (some SW Sex stars have recently been proposed as IPs; 
Rodriguez-Gil et al. 2000). 

Figure 2 and Table 3 contain 9 systems that clearly have stronger He II lines than are expected 
for a non-magnetic disk system. These, which we identify as the best candidates for magnetic 
systems, include SDSS0752, 0809, 1023, 1327, 1446, 1553, 1700, 2050, and 2101. SDSS0932 and 
2238 may also qualify. Of this group, SDSS1553 has been identified as an extremely low mass- 
accretion rate Polar (Szkody et al. 2003), and as mentioned above, Bond et al. (2002) have 
identified SDSS1023 as a FIRST radio source, with high probability of being a magnetic IP system. 
SDSS1327 is classified as a likely SW Sex star through the work of Wolfe et al. (2003). Our followup 
observations with APO, MRO, and spectropolarimetry at Steward Observatory have helped to pin 
down the nature of a few others. These characteristics are summarized below. 

SDSS1700: Photometry of SDSS1700 from MRO (Figure 18) reveals a strongly modulated light 
curve with a period of 115 min., suggestive of a Polar. APO spectra over half the orbit give a radial 
velocity solution (Table 4) with a relatively low K of 90 km s _1 (Figure 19). Spectropolarimetry 
at the 2.3m Bok telescope (Figure 20) confirms the Polar nature, with the broadband circular 
polarization varying between +2% and +28% over the 2 hr period of the observations. The constant 
sign of circular polarization indicates that we see only one accretion pole through the orbit, while 
the rather weakly modulated Ha flux and modest radial velocity amplitude suggest a rather low 
inclination. In Figure 20 it is clear that the light curve variation is due to a changing continuum 
shape, from rising slightly to the blue in the first spectrum, to being strongly convex upward for 
the next few observations, and returning to the initial shape by the end of the sequence. Because 
these variations correlate with the changing circular polarization, both are taken to arise from the 
beaming pattern of cyclotron emission. In the coadded polarization spectrum (Figure 21), diffuse 
absorption features can be recognized near 6100A and between H/3 and He II A4686. Interpreting 
these as Zeeman features of Ha and H/3, respectively, the field strength near the accretion shock is 
~ 30 MG, so the optical spectrum is sampling cyclotron harmonics ~5 — 9. These characteristics 
are rather typical for Polar s. 

SDSS0752: Photometry obtained at NOFS coincident with our recent XMM observation of 
this source revealed an orbital period of 2.7 hr (Henden, 2003, private communication). The 1.9 
hrs of APO time-resolved spectra show velocity variations on this period (Figure 22). The spectra 
show the usual narrow and broad components associated with a Polar system, so it is very likely 
that this object will show some polarization. Further discussion on this source will be deferred 
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until the analysis of the XMM results are completed. 

SDSS0809: The time-resolved spectra over almost 3 hrs clearly identify an orbital period of 
2.4±0.1 hr in this system (Figure 23). Although this is slightly shorter than the nominal 3-4 hr 
range typical of SW Sex stars, the spectra show the strong modulation and usual signature of deep 
absorption (especially in the He I and Balmer lines near phase 0.5 (Figure 24). As there is no 
apparent eclipse, this system may be one of the lower inclination SW Sex systems. 

SDSS1446: Spectropolarimetry at SO established a polarization limit of +0.38±0.27% for 
SDSS1446, indicating that this system cannot be a Polar. The APO coverage was limited by 
weather to only slightly more than an hour, so further data are needed to establish the exact 
nature of this system. 

SDSS2050: While the 1.8 hrs of APO spectra on 27 Sept 2002 indicate an orbital period near 
2 hrs, MRO photometry on 7 Sept only shows an overall declining brightness with some superposed 
variability during a 2.3 hr observation interval. As noted in the previous section, SDSS2050 was 
observed to be in a much fainter state (too faint for data acquisition) in 2002 July so the September 
variability may be related to a transition state between high and low mass transfer, or to orbital 
variability. Further photometric, spectroscopic, and polarimetric data will be needed to sort out 
the nature of this object. 

SDSS2101: While the Balmer lines are very strong in this system and velocities could be easily 
measured, there was no obvious variation (within 30 km s _1 during the 1.3 hrs of APO spectra. 
Further data will be needed to determine the orbital period, but it is apparently not a short period 
system. 

3.5. Systems Showing the Underlying Stars 

Six systems (SDSS0131, SDSS0137, SDSS1137, SDSS1238, SDSS2048 and SDSS2205) show 
broad absorption surrounding the emission lines of H/3 and higher members of the Balmer series. 
Of these, two (SDSS0137 and SDSS1137) also show the TiO bandheads of an M dwarf secondary. 
These are indicative of the lowest mass transfer systems where the disk is so tenuous that the 
underlying stars provide most of the luminosity. Two of the 6 (SDSS1137 and SDSS1238) are also 
high inclination candidates from their deeply doubled lines (see above). In these cases, the lower 
disk luminosity may be partly due to the inclination effect, since a disk seen edge on contributes 
less light than when the entire disk is visible. 

Since it is also possible for a dwarf nova on the decline from outburst to show similar absorption 
features, we checked the spectral fluxes against the SDSS photometry. There is no large difference 
for any of these systems so we think the spectra are the normal quiescent states of these systems. 

SDSS0137: Our two hours of spectral coverage of this source shows an ultrashort orbital period 
of 1.4 hrs and a high amplitude velocity curve (Figure 25 and Table 4). This is consistent with a 
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very low mass transfer rate system at relatively high inclination. 

There are 3 other systems which show evidence of the secondary star from an upturn in the red 
portion of the spectrum and the presence of the TiO bandhead at 7100A, but no evidence of the 
white dwarf. These are SDSS0844, SDSS0944 (RXJ0944.5+0357), and SDSS1553. The weakness 
of the features in SDSS0844 and the strong blue continuum indicates that the disk is still dominant 
in this system. SDSS1553 is the very low accretion rate Polar mentioned above. 

The contrast of the SDSS spectrum of SDSS0944 with that shown by Jiang et al. (2000) reveals 
that the Balmer lines are less optically thick (the Balmer decrement is closer to the recombination 
values) and the accretion disk has a lower density (the M star is dominating redward of 5000A) 
at the time of the APO observations. However, as noted above, this system has a large amplitude 
orbital modulation so the appearance of the secondary star is more noticeable at some phases than 
others. 

3.6. ROSAT Correlations 

The cross-identification of the new CVs with the X-ray ROSAT All Sky Survey (RASS; Voges 
et al. 1999, 2000) reveals that 11 are X-ray sources or have X-ray detections close to their positions. 
Of these, the 3 known dwarf novae (BZ UMa, RZ Leo, T Leo) all have X-ray emission, as well as 
the ROSAT identified CV RX J094432.1+035738, and our newly confirmed polar SDSS1700. Table 
5 lists the objects and their RASS count rates. Since SDSS1446 has no polarization, yet is an X-ray 
source with strong He II emission, it may be an IP. 

4. Conclusions 

The 42 objects here combined with the 22 in Paper I give a total of 64 CVs from 325 plates 
or an areal density of about 0.03 deg~ 2 . This represents a lower limit to the density of CVs, as not 
all possible CV candidates (by color) are targetted for spectra. In the future, we hope to use the 
plate overlap sections to accomplish identifications by a combination of variability and color that 
will provide us with a measure of completeness. However, even with the selection obtained, SDSS 
is picking up a wide variety of new CV systems, including those with high mass transfer rates (SW 
Sex stars) as well as the faintest systems with the lowest mass transfer rates and coolest white 
dwarfs yet found among CVs (Szkody et al. 2003). Of the 35 new discoveries reported here, about 
a third show characteristics that indicate they are likely candidates for having a magnetic white 
dwarf. Another third indicate very low mass transfer rates (from visibility of the underlying stars 
or from very large emission line fluxes and low continuum). From the followup data available for 
26 of the systems, three have shown eclipses. The majority of the orbital periods determined so far 
are under the period gap, indicating that SDSS is predominantly finding the lowest mass transfer, 
shortest orbital period systems that brighter surveys have missed e.g. the PG survey (Green et al. 



- 11 - 



1982) and the Hamburg survey (Hagen et al. 1995). With an aperture of 3.5m, we are currently 
limited in followup work to systems brighter than 19th magnitude. It will take larger telescopes to 
determine the nature of the faintest CVs being found. However, by the end of the SDSS survey, 
we should have a clearer picture of the range of parameters and the distribution of types of CVs in 
the galaxy, including both high and low accretion rate systems. 
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Table 1. Summary of CVs with SDSS Spectra in 2001 



SDSS a 


Date b 


9 


u- g 


g-r 


r — i 


i — z 


Comments 


Tm qi qo Qn nnm oo q* 
JUloloZ.oy — uyUlzZ.o 


G^t-, Ofi 

oep zd 


1 Q 07 
lo.Z ( 


n n7 
— U.U t 


n i a 
— U. 14 


n 1 n 

— u. iy 


n 1 fi 
U. 10 


x>"D onoo 
Jr^Jo oyzo 


Tm Q7ni nfi no i oo a 

JUlo rui.uo— Uyizo4.y 


Aug 26 


18.69 


0.27 


0.23 


0.41 


0.29 




TnQinf;i fifi n7KKnn q* 

JUolUOl.OO — U f OOUU.O 


Jan lo 


i r /in 

lo. 4y 


n ok 
U.ZO 


n ok 
—U.ZO 


n 1 k 
— U.lo 


n oo 
— U.zZ 


UlN 


Tri/in7i/i 7S nfi/MOK 1* 

J U4U / 14.1 o — U044ZO. 1 


Ton m 

jan ui 


1 7 7K 
1 / . / 


n ok 
U.ZO 


n qo 
U.oZ 


n Qfi 
U.oO 


n oo 
U.Zo 


ec 


JU i ool /. f o+zoooiy. ? 


inov iy 


19.38 


0.45 


0.69 


0.44 


0.29 




Tn7KO/in /IK i QfiOOOQ O* 

JU ( Oz4U.40-t-oOZozo.Z 


Apr 18 


1 f .OO 


n oo 
U.ZZ 


n i a 
U. 10 


n O/i 
— U.U4 


n nQ 
U.Uo 


TT „TT 

licit 


Tnonoi k on i >ini n/17 od 
JUoUzl0.oy+4UlU4 / .z 


uct iy 


1 fin 

lo.oy 


n nn 

u.uy 


n nfi 
—U.Uo 


n m 
U.U1 


n no 
— U.UZ 


"NTT TVT T"\7"n7KOO i /imn 

iNL/ ivu v u ( ooy+4uiy 


Tnonono qo i qqi /infi o 


Dec 08 


10. Ol 


n 1 a 
U. 14 


n nQ 
—U.Uo 


n 1 k 
— U.lo 


n 1 1 
— U.ll 


riell, oW oex type 


Tfifi/i/inn in_i_noQoio q 
juo44uu. lu-ruzoyiy.o 


1NOV 11 


lo.o4 


n i q 
— U.lo 


n qo 

u.oy 


n Qfi 
U.oo 


n ofi 
U.ZO 




TnOKin7 QO 1 OQnCQ/l /I 

JUoOlU f .oy+UoUoo4.4 


1NOV 1Z 


1 q on 
lo.oU 


n 1 1 
— U. 11 


n n7 
— U.U t 


n c\a 
U.U4 


n oq 
U.Zo 


Kj 1 11 y a 


TnOKQ/1/l Qfl I K7/IQ/I1 n* 

JUo0o44.UU-|-0 1 4S41.U 


Jan 10 


1 Qn 

lo.oy 


n Aa 
— U.4o 


n Q/i 
U.o4 


n O/i 
— U.U4 


n oo 
U.zZ 


joZj uivia 


Toom oq no i /icnmi 1 

juyuiuo.yo-+-4ouyii.i 


1ST™ r OK 

1NOV Z0 


1 n ofi 
ly.zo 


n n7 
— U.U t 


n 1 1 
U.ll 


n 1 a 
U. 14 


n 1 a 
U. 14 


high i 


Tnoonnn ela i r\r\AOAA o* 

juyzuuy.o4-t-uu4Z44.y 


t„ „ on 
Jan ZU 


1 7 A K 

1 / .40 


n m 
U.U1 


n i q 
U. lo 


n 1 1 
U. 11 


n nQ 
U.Uo 


ec 


TnoQOQO 01 i mnono k* 

juyozoo.zi-i-uiuyuz.o 


T7V.K ok 
reD Z0 


on qi 
ZU.ol 


n kq 
—U.Oo 


n 7o 
D. i z 


n a k 
U.40 


n m 
U.Ul 


MCll 


Tno/i/iQi 71 i nQKOOK k 
JUy44ol. / l-|-Uo0oU0.0 


uec zo 


1 on 
10. oU 


n Q/i 
— U.o4 


n fin 

u.ou 


n kq 

U.OO 


n qi 
U.ol 


"DV TflO/1 /I K 1 nQK7 

IxA JUy44.0+UoO 1 


Ti ft inQ7 nK_i_no/ioi k n* 
j iuiuo * .uo-t-uz4y 10. u 


LCD 1 ( 


on 7fi 
ZU. (0 


n Q.Q 
— U.oo 


n Q7 
U.o / 


n qk 
— U.oO 


n Qn 
U.oU 




TIOOQ/17 fi7_LnflQS/l 1 o* 
J !UZo4 ( .D i -|-UUoo41.Z 


rCD Ul 


1 7 OO 

1 1 . y y 


1.01 


n Kfi 
U.OO 


n i k 
U. 10 


n nfi 
U.UO 


T?TT-?C! r T 1 T100Q/17 fi_l_nOQO/11 
r lixo 1 J !UZo4 ( .0-r-UUoo41 


Til Q700 OK i m /I Q KO fi* 
J llo ( ZZ.ZO-|-U14oOo.O 


A ,T _ „ Ol 

ivlar zi 


1 Q 7/1 
lo. ( 4 


n no 
— U.Uo 


n 1 k 
U.lo 


n qo 
U.oo 


n Kn 

u.oy 


sxZj L/eo 


T1 1 QQOfi CO I nQOOfl7 1 * 

J lloozO-oZ-f-UoZzU ( . 1 


iviar zi 


14.50 


n i 7 
— U.l ( 


n oo 
— U.Zo 


n no 
U.Uo 


n O/i 
U.z4 


l L/eo 


ti 1 /ifioo on_i_fi7Kono 7* 
j ii4ozo.ou-t-o / oyuy . i 


T?tiK 1 K 
LCD 10 


1 fi 7fi 
lo. ( o 


n qi 
— U.ol 


n no 

— u.uy 


n on 

U.ZU 


n no 
— U.UZ 




T1 OQQ1 Q 7Q nQQnQQ O* 

J IZoolo. f o— Uooyoo.U 


Apr 01 


1 7 OO 

1 / .oZ 


n nfi 
U.Uo 


n nK 
—U.UO 


n 1 k 
—U.lo 


n n7 
— U.U f 


high i 


TiO/iQOK no _l noc;f;/i7 k* 
J lZ4oZ0.yZ-(-UZ004 ( .0 


/vpr zo 


1 fi Qn 
lo.oU 


n 0/1 

— U.Z4 


n O/i 
U.Z4 


n m 
— U.Ul 


n no 
U.Uo 




T1 OKnOQ OK i fifiKKOK K* 
J lZOUZo.OO+DDOOZO.0 


ivlar zu 


1 7fi 

lo. i U 


n no 
U.UZ 


n no 
U.UZ 


n ok 
— U.UO 


n 1 1 
U.ll 


high i 


TIOKQQ/I 7/1 1 ft/inCOQ 1* 

J lZ0oo4. / 4-|-o4UoZo. 1 


ucc zy 


on k c; 
ZU. 00 


n kk 
—U.OO 


n Qn 

u.oy 


n 1 1 
— U.ll 


n 1 fi 
U. 10 




TI OKQQ/1 77_l_fifiQKK1 fi* 
J lZ0oo4. ( i -(-OOoOOl.O 


a t „ on 
iviar zu 


on on 
ZD. ZD 


n n7 
U.U / 


n nfi 
— U.UO 


n no 
— U.UZ 


n Qfi 
U.oO 




T1 Q070Q on I fiKOOK/1 Q* 

J loZ ( Zo.v5y+DOZo04.o 


on 

ivlar zu 


"1 7 77 
1 f . it 


n 1 q 
U. lo 


n i o 
U. 1Z 


n ok 
— U.UO 


n nn 

—u.uy 


cc,±lcll, oW ocx type 


Ti/i/ifiKG OK_i_noKQQn q* 
j i44ooy.yo-i-uzooou.o 


A nr Ofi 

/vpr Zo 


1 fi on 

lo.ZU 


n ok 
— U.ZO 


n on 
U.ZU 


n 1 1 
U.ll 


n nfi 
U.UO 




J 145003. 12+584501.9* 


May 27 


20.64 


-0.08 


0.23 


-0.32 


-0.03 




J152857.86+034911.7* 


Apr 26 


19.53 


-0.49 


0.16 


0.18 


0.11 




J155331. 12+551614.5* 


May 27 


18.49 


1.51 


1.06 


0.40 


1.00 


Polar 


J163605.01+465204.5 


Aug 23 


16.72 


0.13 


-0.13 


-0.11 


-0.09 




J170053.30+400357.6* 


Jan 19 


19.43 


0.09 


0.89 


0.45 


0.26 


Polar 


J204448.92-045928.8* 


Aug 24 


16.86 


0.41 


0.60 


0.27 


0.30 




J204817.85-061044.8* 


Aug 24 


19.35 


-0.17 


0.10 


0.06 


0.29 




J205017.84-053626.8* 


Sep 24 


18.13 


-0.27 


0.16 


0.24 


0.39 


HeII,H,L 


J205914.87-061220.5* 


Sep 24 


18.38 


-0.16 


-0.01 


0.21 


0.20 




J210131. 26+105251.5 


Oct 25 


18.08 


-0.23 


0.01 


-0.10 


-0.05 


HeII,H,L 


J215411. 13-090121.7 


Oct 20 


19.19 


-0.15 


0.01 


0.05 


0.04 




J220553.98+115553.7 


Nov 11 


20.07 


0.30 


0.00 


-0.18 


0.02 




J223439.93+004127.2 


Aug 22 


18.10 


-0.19 


0.19 


0.13 


0.32 




J223843.84+010820.7 


Aug 24 


18.17 


-0.08 


-0.04 


-0.02 


0.03 


Hell, Aqr 1 


J225831. 18-094931. 7 


Dec 15 


15.61 


-0.30 


0.17 


-0.02 


0.21 


PB 7412 



a Objects marked with an asterisk are publicly available in the SDSS DR1 
b UT date of spectrum in 2001 

°DN is a dwarf nova, ec is eclipsing, NL is a nova-like, H,L shows high and low brightness states, NP is not 
polarized 

d Objcct is NE star of close pair 
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Table 2. Followup Data 



SDSS 


UT Date 


Site 


Time (UT) 


Exp (s) 


Data Obtained 


m qi 
Ulol 


onno r^o^ on 
zuuz uec zy 




Uo.oD-UD.oU 


^jnn 
DUU 


11 spectra 


m Q7 
Ulo ( 


onnQ Ton /i 
ZUUo Jan 4 


A T3Pl 
ArU 


fiQ.i o n^.1 a 
Uo.lZ-U0.14 


£nn /nnn 
DUU/yUU 


8 spectra 


no 1 n 

UolU 


onm c^-t^ 1 n 
ZUUl oep iy 


a v>r\ 
ArU 


in.lQ 1 1 . A 7 

lU:lo-ll:4 i 


Qnn 
oUU 


13 spectra at outburst 


n/in7 
U4U < 


onm Ton 1 

zUUl Jan lo 


A T3Pl 
ArU 


no-Qn n^.nf; 
UZ.ou-UO.UO 


Rnn 
DUU 


19 spectra 


n/in7 
U4U / 


onm Con 1 7 
zUUl Sep 1 1 


A/TOO 

MKU 


1 n.Qn i o.Q7 
!U:oU-lz:o f 


OUU 


V filter photometry 


n/in7 
U4U ( 


onno i\T™r i A 
ZUUZ 1NOV 14 


IN Ur 5 


n/t -A 7 in.i s 

U4.4(-lU.lo 


1 en 
loU 


V photometry 


n/in7 
U4U / 


onno r~w,^, i o 
zUUz Dec Lo 


INUr o 


fiQ.i o n7.n7 
Uo:lo-U / :U i 


1 on 
IzU 


V photometry 


U I oo 


onm t^o^> oi 
ZUUl uec Zl 


ArU 


in.m i o.on 
IU. 1U-1Z.ZU 


nnn 

yuu 


8 spectra 


n7^0 
U f DZ 


onm Oct oi 
ZUUl wet Zl 


ArU 


i n-0Q io-is 

lU.Zo-lZ.lo 


nnn 
yuu 


7 spectra 


nsnQ 
uouy 


onno Ton q 
zuuz jan y 


a ph 

ArU 


1U.U4-1Z.0D 


^nn 

oUU 


27 spectra 


uyui 


onm rio^ 01 
zuui uec zi 


ArU 


U / .40-Uy.0o 


onn 
yuu 


8 spectra 


noon 

uyzu 


onm A/Tot- 1 a 
zUUl Mar lo 


A T3P> 
ArU 


U/:4o-uy:Uf 


DUU 


7 spectra 


noon 
uyzu 


onnQ t?oK 7 
ZUUo reD / 


IN Ur o 


n^.i q 1 1 ./in 
UD.lo-11.4y 


i on 
IZU 


V photometry 


noon 
uyzu 


onno. TToK i n 
zuuo reD iu 


MOTTO. 
IN ur o 


r\K.A7 1 i ./in 
UD.4 ( -11.4U 


i on 

IZU 


V photometry 


uy44 


onno inn o 
zuuz Jan y 


A T30 
ArU 


D7.Q7 no. 

Ui .6 (-Uy.OD 


Qnn 
oUU 


22 spectra 


i no^ 

1UZO 


onm r>o^ i n 
zuui uec iu 


a ph 

ArU 


Uo.D ( -1U.0U 


f;nn 

DUU 


10 spectra 


1 1 Q7 
llo I 


onno A/To-ir o 
zuuz iviay y 


A T30 
ArU 


no-^s nc;.07 
UZ.Do-UO.z / 


Rnn 
DUU 


14 red spectra 


1 1 /I £ 
1140 


onnQ Ton /i 
ZUUo Jan 4 


A T30 
ArU 


i n-n7 i Q-nn 
1U.U < -lo.uy 


enn /nnn 

duu/ yuu 


11 spectra 


1 OQQ 

IZoo 


onm r^o^ 01 
zuui uec zi 


A PO 
ArU 


1 O.Q/1 i Q.m 
lZ.o4-lo.Ul 


nnn /^nn 
yuu/ DUU 


2 spectra 


1 OQR 
IZoo 


onno a/Tqt- o^ 
zuuz iviar zo 


A PO 
ArU 


n^-n7 n7-nn 

UD.U l-U 1 -UU 


onn 
yuu 


7 spectra 


1 O A Q 

lz4o 


onno A/T nTr o 
ZUUZ May y 


a oo 
ArU 


dK.QA n7.nn 
Uo:o4-U i :UU 


£;nn 
OUU 


8 red spectra 


lorn 
1ZDU 


onno A/Tow q 
zuuz iviay y 


A PO 
ArU 


n7-0/i no-/i^ 

U ( .Z4-Uy.4D 


ann 
yuu 


10 spectra 


1 /1/lfi 
144D 


onno i\/Toir 1 1 
zuuz iviay 11 


en 
oU 


n7-oo ns-i o 

U I .ZZ-Uo. 1Z 


Qnnn 

oUUU 


sp ectr op olar imetry 


1 /I A £. 
1440 


OnnO Tnn 1 K 

zuuz jun id 


A T30 
ArU 


n^.Q7 nfi./i ^ 
UD.o (-UD.4D 


^jnn 
DUU 


6 spectra 


lOoO 


onno Tni ir 

ZUUZ JUl ID 


MDA 
1V1HU 


nfi-QQ i n-OQ 

UO.OO-lU.Zo 


finn 

OUU 


V filter photometry 


1 7nn 
1 f UU 


onm A no- 7 
zUUl Aug 1 


A/TOO 

MKU 


C\A . QQ nfi. ^ £ 

U4:oo-Ud:0d 


OUU 


V filter photometry 


1 7nn 
1 ( uu 


Onm An/r o 

zuui Aug y 


ivirtu 


n/i -o^ n7.i 7 

U4.Z0-U ( .1 ( 


Rnn 

OUU 


V filter photometry 


1700 


2001 Aug 15 


MRO 


04:25-08:54 


600 


V filter photometry 


1700 


2001 Oct 17 


APO 


02:32-03:20 


900/1200 


2 spectra 


1700 


2002 May 9 


APO 


09:51-11:04 


600 


7 red spectra 


1700 


2002 May 11 


SO 


09:17-11:12 


900 


sp ectrop olarimetry 


2050 


2002 Sep 7 


MRO 


04:00-06:19 


600 


V filter photometry 


2050 


2002 Sep 27 


APO 


04:47-06:36 


900 


7 spectra 


2101 


2002 Oct 3 


APO 


05:07-06:26 


600/900 


6 spectra 


2234 


2003 Jan 4 


APO 


01:05-03:02 


600 


11 spectra 


2238 


2003 Sep 8 


MRO 


06:44-10:29 


600 


unfiltered photometry 


2238 


2002 Dec 29 


APO 


01:44-03:29 


600/900 


7 spectra 
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Table 3. SDSS Spectral Line Fluxes and Equivalent Widths a 



SDSS 


Plate-Fiber 




H 7 




H/3 


Ha 


He4471 


HeII4686 






F 


EW 


F 


EW 


p 


EW 


p 


EW 


p 


EW 


0131 


f C O O O A 

662-384 


4.7 


25 


5.9 


44 


9.2 


147 


0.6 


2 






0137 


662-552 


1.5 


12 


2.3 


21 


3.4 


38 


0.4 


3 






0310 


459-222 


0.5 


31 


0.6 


50 


1.1 


138 










0407 


act: oo*s 


8.1 


18 


5.8 


12 


10.7 


30 










0738 


754-34 


3.3 


65 


3.5 


56 


4.9 


57 


0.5 


9 






0752 


543-65 


2.8 


24 


2.4 


26 


2.0 


35 


0.7 


6 


1.4 


14 


0802 


et a a (no 

544-423 


1.7 


2 


2.0 


2 


2.8 


7 










0809 


7oo-57U 


24 


6 


30 


9 


35 


24 


3.8 


1 


16 


5 


0844 


564-197 


9.6 


73 


10 


88 


9.4 


101 


2.3 


18 


0.7 


6 


0851 


565-359 


7.5 


62 


8.7 


87 


9.0 


141 


1.5 


12 






0853 


/ICQ 9QO 


108 


7/; 
10 


143 


124 


171 


195 


31 


22 


11 


9 


0901 


764-589 


3.1 


37 


3.8 


58 


5.2 


143 


0.3 


4 






0920 


473-98 


2.4 


35 


3.0 


46 


4.1 


91 


0.5 


7 


0.7 


10 


0932 


475-66 


2.4 


42 


2.6 


52 


2.7 


72 


0.7 


12 


0.5 


9 


0944 


570-512 


16 


47 


18 


50 


19 


39 


2.8 


8 






1010 


r AO AAA 

502-444 


1.9 


104 


2.7 


186 


5.8 


553 


0.3 


18 






1023 


z7z-4ol 


16 


9 


8.3 


6 


13 


14 


8.7 


5 


7.8 


5 


1137 


513-70 


2.6 


10 


3.5 


20 


8.3 


78 










1138 


513-562 


288 


72 


327 


111 


322 


173 


65 


18 


21 


7 


1146 


/I OO A C A 

492-454 


7.2 


62 


7.7 


80 


8.2 


120 


1.5 


13 


0.5 


5 


1238 


335-85 


2.0 


6 


4.8 


20 


9.8 


84 


0.5 


1.3 






1243 


522-325 


21 


89 


23 


114 


23 


169 


4.3 


21 


1.2 


6 


1250 


495-238 


2.3 


18 


3.6 


39 


4.6 


85 


0.6 


5 






1258+64 


602-264 


1.1 


10 


1.2 


14 


1.4 


32 




0.4 


5 




1258+66 


495-148 


5.4 


99 
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a Fluxes are in units of 10 15 ergs cm 2 s 1 , equivalent widths are in units of A 
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Table 4. Radial Velocity Solutions 
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a dG = double Gaussian (value in parenthesis is separation in km/s), e = centroid in 
splot 
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Table 5. ROSAT Detections 



SDSS ROSAT (c s" 1 ) 51 Exp (sec) RXS-J 



0853 0.41±0.04 394 085343.5+574846=BZ UMa 

0944 0.09+0.02 243 094432.1+035738 

1137 0.03+0.01 243 113723.5+014847=RZ Leo 

1138 0.66+0.06 410 113826.8+032210=T Leo 
1146 0.023±0.007 689 114631.3+675932 

1243 0.125+0.035 141 124326.5+025603 

1258 0.03+0.01 477 125837.1+663608 

1446 0.04+0.01 345 144700.9+025344 

1700 0.07+0.01 744 170053.7+400354 

2050 0.04+0.01 329 205018.4-053631 

2258 0.17+0.04 145 225834.4-094945 



a For a 2 keV bremsstrahlung spectrum, 1 c s corresponds to a 
0.1-2.4 keV flux of about 7xl0~ 12 ergs cm -2 s _1 




Fig. 1. — SDSS color-color plots of the objects in Table 1. Filled circles are the CVs, and small 
dots and contours (at intervals of 10% of the peak) are stars defining the stellar locus. 
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Fig. 2. — SDSS spectra of the newly discovered CVs in the interval from 4000-8000A. The flux 
scale is in units of flux density 10~ 17 ergs cm" 2 s" 1 A -1 . 
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Fig. 2. — SDSS spectra of the newly discovered CVs in the interval from 4000-8000A (continued). 
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Fig. 2. — SDSS spectra of the newly discovered CVs in the interval from 4000-8000A (continued). 
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Ha from SDSS 1137 
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Fig. 3. — Time-resolved APO spectra of RZ Leo (SDSS1137), showing the large changes in the blue 
and red components of Ha throughout the orbit. 
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Fig. 4. — Radial velocity data of RZ Leo obtained from using a double-Gaussian fitting to the line 
wings, with the best-fit solution from Table 4 shown as the solid curve. 
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Fig. 5. — Blue and red continuum changes in SDSS0944 throughout the orbit as evident from APO 
spectra. 
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Fig. 6. — Velocity curves of SDSS0944 with the best fit sinusoids (Table 4) plotted on the data. 



-26- 




Fig. 7.- 



Velocity curve of SDSS1023 with the best fit sinusoid superposed. 
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Fig. 8.- 



Velocity curves of SDSS2238 with the best fit sinusoids superposed. 
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Fig. 9.— 



Velocity curves of SDSS0131 with the best fit sinusoids superposed. 
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Fig. 11 — 



APO spectra showing the eclipse, hump, and uneclipsed phases of SDSS0407. 
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Fig. 12 — 



Velocity curve of SDSS0407 with the best fit sinusoid. 
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Fig. 14.— 



Velocity curve of SDSS1238 with the best fit sinusoid. 
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Fig. 15.— 



APO outburst spectrum of SDSS0310. 
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Fig. 16 — 



Velocity curves of SDSS1146 with the best fit sinusoids superposed. 



-36- 




Fig. 17.— 



Velocity curves of SDSS2234 with the best fit sinusoids superposed. 
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Fig. 18.— MRO differential light curves of SDSS1700. 
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Fig. 19. — Velocity curve of SDSS1700 with the best fit sinusoid found by using the photometric 
period. 
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Fig. 20. — Sequence of low-resolution (~13A) spectroscopy covering one period of SDSS1700. The 
UT and broadband (AA4500 — 7500A) circular polarization are listed for each panel at the left. 
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Fig. 21 — 



Coadded circular polarization (top) and spectral flux (bottom) for SDSS1700. 
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Fig. 22 — 



Velocity curve of SDSS0752 with the best fit sinusoid. 
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Fig. 23.- 



Velocity curves of SDSS0809 with the best fit sinusoids. 



-43- 




Fig. 24. — Time-resolved spectra of SDSS0809 showing the changing line structure and deep ab- 
sorption apparent in the Balmer and He I lines during phases 0.21-0.56. Flux scale is in Fa units 
with each successive spectrum offset for clarify- 
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Fig. 25 — 



Velocity curves of SDSS0137 with the best fit sinusoids. 



